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Method and apparatus for producing tires 



(57) Method and apparatus for producing tires, in 
which a carcass layer is formed by continuously feeding 
a carcass cord (Ca) from a cord passage and applying 
the carcass cord over an outer peripheral surface of a 
substantially toroidal core (1 ) so as to extend in a me- 
ridian direction of the core while the core is subjected to 
an indexing movement in its circumferential direction. 
The carcass cord is arranged so as to extend linearly 



from one end to the other end of the core with respect 
to a meridian direction thereof, and vice versa, under 
the operation of a feed mechanism (5) which is capable 
of achieving a reciprocating movement. A turn-up por- 
tion of the carcass cord is wound on, and supported by 
a pin (69) at the end ot the core in the meridian direction, 
and subsequently adhered onto the core by a press 
head (67) which can be advanced relative to the pin. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates generally to 
method and apparatus for producing tires and, in partic- 
ular to an apparatus which is capable of automatically 
applying a carcass cord to form a carcass layer on a 
core having an outer peripheral surface which corre- 
sponds in shape to the inner peripheral surface of a 
product tire, and also to a method for producing tires in 
which a carcass layer is formed by operating such ap- 
paratus. 

2. Description of the Related Art 

[0002] There is known a method of producing tires in 
which a carcass is formed by applying a carcass cord 
onto a rigid core. Thus, for example, U.S. Patent No. 
5,161,209 discloses an apparatus for applying a car- 
cass cord, in which an eyelet, is fixedly secured to an 
endless chain which is passed over pulleys surrounding 
a core. The eyelet is arranged so as to undergo a recip- 
rocating movement on the outer peripheral surface of 
the core in its meridian plane, so that turn-up portions 
of the carcass cords are successively arranged on the 
outer peripheral surface of the core. These turn-up por- 
tions are adhered onto the core under pressure, by a 
press device comprised of a fork member and a hammer 
which are advanced and retracted in association with 
each other. 

[0003] However, the known method explained above 
suffers from problems that the apparatus as a whole is 
complicated in structure and has an increased size, be- 
sides that the fork member and the hammer have to be 
independently and separately arranged adjacent to the 
turn-up portion of the cord. The construction and oper- 
ation of the press device are complicated, and it is thus 
difficult to realize a compact arrangement. Moreover, 
there is a problem that when the carcass cord fed 
through the eyelet is subjected to tension, the endless 
chain to which the eyelet is attached tends to be twisted, 
thereby preventing a smooth operation of the chain. 

DISCLOSURE OF THE INVENTION 

[0004] The present invention has been conceived 
with an objective to eliminate the above-mentioned 
problems involved in the conventional method. 
[0005] A primary object of the present invention to 
provide an improved apparatus for producing tires, 
which can be made simple and compact in structure and 
operated at an increased speed, ensuring that the car- 
cass cord is always fed in a smooth and positive manner. 
[0006] Another object of the present invention is pro- 
vide an improved apparatus for producing tires, includ- 
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ing a press mechanism for adhering the turn-up portion 
of the carcass cord onto the core, which can be made 
simple and compact in structure. 
[0007] According to one aspect of the present inven- 
tion, there is provided an apparatus wherein a carcass 
layer is formed by continuously feeding a carcass cord 
from a cord passage and applying the carcass cord over 
an outer peripheral surface of a substantially toroidal 
core so as to extend in a meridian direction of the core 
while the core is subjected to an indexing movement in 
its circumferential direction. The apparatus comprises a 
feed mechanism for causing a reciprocating movement 
of the cord passage in the meridian direction of the core, 
and the feed mechanism includes a swing arm having 
a distal end which supports the cord passage. The ap- 
paratus also comprises a press mechanism including a 
pin about which the carcass cord is supported at a turn- 
up position of the reciprocating movement of the cord 
passage : and which can be moved into abutment with 
the core, and a press head which can be advanced rel- 
ative to the pin; for pressing a loop portion of the carcass 
cord to the core. The press mechanism is arranged so 
that it can be swung in the indexing direction along with 
the indexing movement of the core, and returned to its 
initial position after the pin has been separated from the 
core. 

[0008] With the above-mentioned arrangement of the 
apparatus according to the present invention, the recip- 
rocating or swinging movement of the arm in the feed 
mechanism causes the cord passage to be reciprocated 
within a predetermined angular range during the index- 
ing movement of the core. Therefore, not only the feed 
mechanism itself, but also the driving system therefor 
can be made simple and compact in structure, while al- 
lowing the carcass cord to be linearly arranged on the 
outer peripheral surface of the core at predetermined 
circumferential intervals. 

[0009] Also, during the reciprocating movement of the 
cord passage, the turn-up portion formed on the carcass 
cord is wound about, and supported by the pin which is 
in its advanced position, thereby maintaining the turn- 
up portion in a desired manner. The turn-up portion is 
adhered onto to the core by the press head which has 
been advanced relative to the pin to bring the turn-up 
portion into tight contact with the core, effectively pre- 
venting the jamming or disorder of the carcass cord. 
[0010] As regards the arrangement of the pin and the 
press head relative to each other, it is preferred that the 
press head is attached to a distal end of the a rod which 
can be advanced and retracted relative to the core, and 
the pin is attached to the press head so as to be urged 
in the advancing direction. In this instance, the pin is 
brought into abutment against the core by an initial ad- 
vancing stage of the rod, and the press head is then 
brought into abutment against the core by a successive 
advancing stage of the rod. Such arrangement is advan- 
tageous to realize a press mechanism which is simple 
and compact in structure. 
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[0011] In connection with the above-mentioned ar- 
rangement of the pin and the press head, it is preferred 
that the press mechanism is capable of achieving a 
swinging movement in the indexing direction of the core, 
along with the indexing movement of the core when the 
pin or press head is in abutment against the core. It is 
thus possible to operate the pin and the press head even 
during the indexing operation, thereby effectively reduc- 
ing the tact time. 

[0012] Advantageously, the feed mechanism and the 
press mechanism are connected to a common drive mo- 
tor, so that the apparatus can be made more compact 
in structure and less costly. 

[001 3] Preferably, at least one guide roller for the car- 
cass cord fed from the cord passage is disposed adja- 
cent to an opening of the cord passage. In this instance, 
the rotation of the guide roller allows the carcass cord 
to be fed smoothly, even when the carcass cord is under 
tension. 

[0014] The feed mechanism may be arranged such 
that the cord passage undergoes a reciprocating move- 
ment at a position adjacent to the outer peripheral sur- 
face of the core. In this instance, the guide roller func- 
tions as a pressure roller for causing the carcass cord 
fed from the cord passage to be directly and positively 
adhered onto the outer peripheral surface of the core at 
a linear portion of the carcass cord. 
[0015] Alternatively, the feed mechanism may be ar- 
ranged such that the cord passage undergoes a recip- 
rocating movement at a position which is spaced from 
the outer peripheral surface of the core, thereby making 
it possible to operate the feed mechanism at a higher 
speed. In this instance, the feed mechanism preferably 
comprises a guide plate for guiding the carcass cord fed 
from the cord passage to the outer peripheral surface of 
the core. Such a guide plate allows the carcass to be 
accurately arranged at a desired position on the core, 
even under an increased operating speed of the cord 
passage and, hence, under an increased feed speed of 
the carcass cord. 

[0016] The arm of the feed mechanism may be en- 
gaged with a cam groove so as to define a reciprocating 
path of the cord passage. Such arrangement of the feed 
mechanism is advantageous in that, when the carcass 
cord fed from the cord passage is directly adhered onto 
the outer peripheral surface of the core, the reaction 
force of the pressure roller while urging the carcass cord 
onto the core can be effectively born by the cam groove. 
[0017] Alternatively, the arm of the feed mechanism 
may be a crank-shaped arm which defines a reciprocat- 
ing path of the cord passage as a distance between a 
center of rotation of the arm and the cord passage at the 
distal end of the arm. Such arrangement of the feed 
mechanism is advantageous in that, when the cord pas- 
sage is subjected to a reciprocating movement at a po- 
sition spaced from the outer surface of the core, it is 
readily possible to increase the moving speed of the 
cord passage. 



[0018] The feed mechanism is preferably connected 
to a drive motor through a drive system including a first 
gear which can be reciprocated within a predetermined 
angular range, and a second gear meshed with the first 
s gear. The first gear may be connected to the drive motor 
through a crank and a connecting rod. The first and sec- 
ond gears may be in the form of a large gear and a small 
gear, respectively. Such a drive system is simple and 
compact in structure. 

io [0019] With such a drive system, the second gear may 
be directly attached to the crank-shaped arm of the feed 
mechanism which is provided with the cord passage, 
thereby allowing the arm to undergo a reciprocating 
movement within a predetermined angular range. Alter- 

75 natively, the feed mechanism may be provided with a 
yoke through which the arm of the feed mechanism, 
which is provided with the cord passage, to the second 
gear to thereby reciprocate the cord passage. It is then 
possible that the arm and the cord passage are moved 

20 radially inwards or outwards with respect to the fulcrum 
of the yoke within a range as defined by a slotted hole 
in the yoke, so that the cord passage can be reciprocat- 
ed in a desired manner even when the arm is in engage- 
ment with the cam groove as described above. 

25 [0020] Advantageously, the press mechanism in the 
apparatus according to the present invention comprises 
a base plate to which the pin and the press head are 
attached, a stationary member for rotatably supporting 
the base plate through a pivot which is directed perpen- 

30 dicularly to a center axis of the core, and a returning 
means for returning the base plate to its initial position 
after it has been swung in the indexing direction of the 
core. The returning means, which may be in the form of 
a cam, a return spring, etc., is preferably-associated with 

35 a stopper for preventing an excessive movement of the 
base plate which has reached its initial position. 
[0021] Preferably, the press mechanism comprises a 
rod which can be advanced and retracted with respect 
to the core, wherein the rod is disposed on the base 

40 plate and normally biased in the retracting direction, and 
has a distal end on which the press head is provided, 
with the pin being disposed in the press head so as to 
be urged in the advancing direction thereof. Such an ar- 
rangement of the pin and the press head is simple in 

45 structure because they can be coaxially arranged in a 
compact manner. Moreover, the pin and the press head 
can be properly operated and controlled simply by the 
advancing or retracting movement of the rod. 
[0022] In this instance, the advancing or retracting 

50 movement of the rod can be readily achieved by a drive 
system in which the drive motor for the press mecha- 
nism has an output shaft provided with a cam which is 
in abutment against a rear end of the rod. 
[0023] According to another aspect of the present in- 

55 vention, there is provided a method for producing tires, 
wherein a carcass layer is formed by continuously feed- 
ing a carcass cord from a cord passage and applying 
the carcass cord over an outer peripheral surface of a 
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substantially toroidal core so as to extend in a meridian 
direction of the core while the core is subjected to an 
indexing movement in its circumferential direction. 
[0024] In the method according to the present inven- 
tion, the carcass cord is applied so as to extend linearly 
from one end to the other end of the core with respect 
to its meridian direction, and vice versa, under the op- 
eration of a feed mechanism which is capable of achiev- 
ing a reciprocating movement. The turn-up portion of the 
carcass cord is wound about, and supported by a pin at 
the end of the core and subsequently adhered onto the 
core by a press head which can be advanced relative to 
the pin. 

[0025] The indexing movement of the core may be 
carried out with the press head advanced relative to the 
pin, while moving the press head in the same direction 
as the core. Additionally, or alternatively, the indexing 
movement of the core may be carried out while moving 
the pin in the same direction as the core before forma- 
tion of the turn-up portion of the carcass cord : which 
turn-up portion is formed after completion of the index- 
ing movement of the core. 

[0026] After formation of the carcass layer by the 
method according to the present invention, it is of course 
that bead rings, tread rubber and other tire component 
members are arranged in place on the carcass layer to 
form a green tire ready for vulcanization. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The present invention will be further described 
below with reference to preferred embodiments shown 
in the accompanying drawings, in which: 

Fig. 1 is a schematic perspective view showing one 
embodiment of the apparatus according to the 
present invention; 

Figs. 2a and 2b are perspective views showing ex- 
amples of guide device for the carcass code; 
Fig. 3 is an explanatory view showing the region in 
which the cord passage swings with respect to the 
meridian section of a core; 

Figs. 4a and 4b are explanatory views showing a 
guide plate and operation thereof; 
Fig. 5 is a schematic perspective view showing ma- 
jor part of the apparatus according to another em- 
bodiment of the present invention; 
Fig. 6 is a partially sectional view showing the drive 
system in the apparatus shown in Fig. 5; 
Fig. 7 is a schematic view showing the relationship 
between the operation of the drive system shown in 
Fig. 6 and the operation of the swinging feed mech- 
anism; 

Fig. 8 is a perspective view showing the major part 
of an advanced example of the cam mechanism; 
Fig. g is an explanatory view showing the operation 
• of the cam mechanism of Fig 8; 
Fig. 10 is a perspective view showing the press 
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mechanism; 

Fig. 11 is a perspective view showing the manner 
of heating the press head; 

Fig. 1 2 is a schematic perspective view showing an 
example of cam mechanism for returning the base 
plate; 

Figs. 13a and 13b are schematic plan view and 
schematic side view showing the manner of arrang- 
ing the carcass cord on one end of the core with 
respect to its meridian direction; 
Figs. 1 4a, 1 4b and 1 4c are sectional views showing 
the operation of the press mechanism; 
Figs. 15a and 15b are views, similar to Figs. 13a 
and 13b, showing the operation of the pin in the 
press mechanism; 

Figs. 16a and 16b are views, similar to Figs 13a 
and 13b, showing the manner in which the turn-up 
portion of the cord is looped around the pin; 
Figs. 1 7a to 1 7d are views sequentially showing the 
moving path of the guide rollers in the apparatus of 
Fig. 15; 

Figs. 18a to 18c are schematic views showing the 
process of Figs. 1 7a to 1 7d; 

Figs. 19a and 19b are views, similar to Figs. 13a 
and 13b, showing the operation of the press head 
in the press mechanism; 

Figs. 20a and 20b are views, similar to Figs. 13a 
and 1 3b, showing the manner in which the retract- 
ing path of the cord passage is preserved; 
Figs 21a and 21b are views, similar to Figs. 13a 
and 13b, showing the retracting path of the cord 
passage; 

Fig. 22 is a front view showing the entire apparatus; 
Fig. 23 is side view showing the drive system in en- 
larged scale; and 

Fig. 24 is a side view showing the cord feeding por- 
tion in enlarged scale. 



DETAILED DESCRIPTION OF THE PREFERRED- 
40 EMBODIMENTS 



[0028] Referring now to the drawings, in particular to 
Fig. 1 , there is shown one embodiment of the apparatus 
according to the present invention, which serves to form 
a carcass layer on a flexible or highly rigid core having 
an outer peripheral surface corresponding in shape to 
the inner peripheral surface of a production tire. In this 
instance, by way of example, a carcass cord is automat- 
ically applied while a cord passage is subjected to a re- 
ciprocating movement at a location which is spaced 
from the outer peripheral surface of the core. 
[0029] In Fig. 1 , reference numeral 1 designates a 
core having a generally toroidal shape, which can be 
indexed by a predetermined angle at one time in the cir- 
cumferential direction shown by arrow A. Furthermore, 
reference, numeral 3 designates a geared" motor of 
which the output is transmitted to a feed mechanism 5 
and two press mechanisms 7. Thus, the geared' motor 
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3 serves as a common drive source for these mecha- 
nisms 5 and 7. Although the illustration has been omitted 
from Fig. 1 , the two press mechanisms 7 are disposed 
on opposite sides of the core 1 to form a pair. 
[0030] To this end, as will be explained in further detail 
hereinafter, the output shaft of the geared motor 3 is con- 
nected to cams of the respective press mechanisms 7 
through a crank 9 and universal joints 11. The output 
shaft of the geared motor 3 is also connected to a large 
gear 1 5 through a connecting rod 1 3 which is connected 
to the crank 9. The large gear 1 5 is meshed with a small 
gear 19 which is secured to a crank-shaped arm 17 of 
the feed mechanism 5. The drive system as described 
above may be further provided with reduction gears, 
toothed gears, etc., which are suitably interposed as in- 
termediate transmission members, if necessary. 
[0031] In the drive system shown in Fig. 1, the arm 
length of the crank 9 and the diameter of the large gear 
15 may be suitably designed so that one revolution of 
the crank 9 causes the large gear 15 to swing within an 
angular range of ±60°. Also, the gear ratio between the 
large gear 15 and the small gear 19 may be designed 
to be 2 : 1 so that one revolution of the crank 9 is con- 
verted to a swinging motion of the small gear 1 9 within 
an angular range of ±120°. 

[0032] * The crank-shaped arm 17 of the feed mecha- 
nism 5 has a front portion and a rear portion. The front 
portion of the arm 17 is off-centered with reference to 
the center axis of the rear portion by a predetermined 
amount, as shown in Fig. 1 . The center axis of the rear 
portion of the arm 1 7 coincides with the center of a circle 
which corresponds to the outer contour of the core 1 in 
its meridian plane. Furthermore, the front portion of the 
arm 17 has a distal end which is provided with a cord 
passage 21 , as more particularly shown in Figs. 2a and 
2b. The off-centering amount of the front portion of the 
arm 17 with reference to its rear portion may be deter- 
mined so that the cord passage 21 can be reciprocated 
in the close vicinity of the outer peripheral surface of the 
core when the core 1 has an arcuate outer contour in 
the meridian section. Alternatively, irrespective of 
whether the core 1 has an arcuate outer contour or oth- 
erwise, the off -centering amount may be determined so 
that the cord passage 21 can be reciprocated at a loca- 
tion which is spaced from the outer peripheral surface 
of the core 1 . The arm 17 has a hollow structure so that 
arm 1 7 as a whole serves to guide the carcass cord and 
the opening at the distal end of the arm 1 7 forms part of 
the cord passage 21. Alternatively, however, the ar- 
rangement may be such that the distal end of the arm 
17 is provided with a separate cord passage. 
[0033] The carcass cord may be fed directly from the 
cord passage 21 , as shown in Fig. 2a. Alternatively, as 
shown in Fig. I and Fig. 2b, the carcass cord may be fed 
through a pair of guide rollers 23 which are disposed in 
the vicinity of the cord passage 21. These guide rollers 
23 are freely rotatable in response to the reciprocating 
motion of the cord passage 21 so that the carcass cord 



can be smoothly fed under an appropriate tension. 
[0034] In the feed mechanism 5 having a structure as 
described above, the rotation of the geared motor 3 
causes the rotation of the large gear 15 within the an- 
5 gular range of ±60° and, hence, the rotation of the small 
gear 1 9 within the angular range of ±1 20° . The cord pas- 
sage 21 is thus caused to reciprocate within the angular 
range of ±1 20° at a location spaced from the outer pe- 
ripheral surface of the core 1 about the rotation center 

10 o of the arm 1 7, i.e., the longitudinal axis of its rear por- 
tion, with an off-centering amount R as a radius. As a 
result, the carcass cord fed from the cord passage 21 is 
applied linearly in the meridian direction of the core 1 so 
as to extend from a one end of the core 1 to the other. 

is [0035] The reciprocating movement of the cord pas- 
sage 21 serves to reduce the moving speed of the cord 
passage 21 and, hence, the feeding speed of the car- 
cass cord from the cord passage 21 particularly when 
the cord passage 21 changes its moving direction from 

20 the advancing direction to the retracting direction, or 
vice versa. It is therefore possible to effectively prevent 
the carcass cord from breakage when the turn-up por- 
tion of the cord is wound about, and supported in en- 
gagement with a pin of the press mechanism to be de- 

25 scribed hereinafter. 

[0036] By reciprocating the cord passage 21 at a lo- 
cation which is spaced from the outer peripheral surface 
of the core 1 , a guide member 25 as shown in Figs. 4a 
and 4b can be arranged between the cord passage 21 

30 and the outer peripheral surface of the core 1 . The guide 
member 25 may be comprised of a pair of glass plates 
25a, 25a which are arranged relative to each other so 
as to leave a predetermined distance therebetween. 
Preferably, the guide member 25 has an inner peripheral 

35 surface which extends along the outer peripheral sur- 
face of the core 1 , and an outer peripheral surface which 
extends along the locus of the cord passage 21 . In this 
way, the cord passage 21 can be reciprocated at a high- 
er speed and the carcass cord Ca can be guided accu- 

40 rately onto a predetermined position of the core 1 even 
when the carcass cord Ca is subjected to undulation in 
the circumferential direction of the core 1 , or the moving 
path of the cord passage 21 is subjected to fluctuation. 
[0037] in the arrangement of the feed mechanism 5 

45 wherein the guide member 25 for the carcass cord is 
comprised of a pair of glass plate 25a, it is preferred that 
the distance between the glass plates is slightly larger 
than the diameter of the carcass cord Ca. The guide 
member 25 may be alternatively comprised of a rigid 

50 plate such as a single glass plate so that the carcass 
cord Ca fed from the cord passage 21 is guided by a 
side surface of the guide plate 25 before it reaches a 
predetermined position of the outer peripheral surface 
of the core 1 . 

55 [0038] Another embodiment of the apparatus accord- 
ing to the present invention will be explained below with 
reference to Fig. 5 which shows a different arrangement 
of the swinging feed mechanism, and Fig. 6 which 
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shows the drive system therefor. 

[0039] The teed mechanism designated as a whole 
by reference numeral 31 includes an arm 35 of which 
the rear portion is connected to an appropriate station- 
ary member through a spherical bearing 33. The front 
portion 35a of the arm 35 has a distal end provided with 
a cord passage 37 which is essentially the same as the 
cord passage 21 . The front portion 35a is supported by 
a hinge 35b and biased by a spring means 39 so that 
the distal end thereof is urged against the outer periph- 
eral surface of the core 1 . The spring means 39 may be 
comprised, for example, of a torsion spring or a tension 
coil spring as shown in Fig. 6. 

[0040] The arm 35 of the feed mechanism 31 is en- 
gaged with a slotted hole 41a in a yoke 41 which can be 
driven into an angular movement about a predetermined 
fulcrum by a driving means to be described hereinafter. 
Thus, during the angular movement of the yoke 41 , the . 
arm 35 can be displaced longitudinally along the slotted 
hole 41a in the yoke 41 . The feed mechanism 31 further 
includes a stationary cam plate 43 extends in the me- 
ridian direction of the core 1 and is arranged so that it 
is spaced from the outer peripheral surface of the core 
1 by a predetermined small clearance. The cam plate 
43 has a cam groove 45 which is preferably similar in 
shape to the meridian -sectional contour of the core 1. 
The cam groove 45 is engaged by the front portion 35a 
of the arm 35 in front of its engaging region with the yoke 
41 , through a cam follower 47, so as to define the recip- 
rocating path of the arm -35 and, hence, that of the cord 
passage 37 as a result of the angular movement of the 
yoke 41. 

[0041] A pair of guide rollers 49, which are essentially 
the same as the above-mentioned rollers 23, are ar- 
ranged close to the opening of the cord passage 37 so 
as to allow the carcass cord Ca to be fed smoothly. 
These guide rollers 49 are urged against the outer pe- 
ripheral surface of the core 1 under a predetermined 
force by the spring means 39. Thus, the carcass cord 
Ca fed through the guide rollers during the reciprocating 
movement of the cord passage 37 is pressure-fitted and 
adhered onto the outer peripheral surface of the core 1 . 
Accordingly, the guide rollers 49 in the present embod- 
iment functions as a pressure-fitting rollers as well. 
[0042] The guide rollers 49 may be arranged so that 
they can be rotated as an integral body about the center 
of the opening of the cord passage 37. Such an arrange- 
ment, however, is not an indispensable condition partic- 
ularly when the orientation or posture of the arm 35 un- 
dergoing the reciprocating movement is controlled so 
that the front portion 35a is normally biased toward the 
outer peripheral surface of the core 1, for example, by 
the spring means 39. 

[0043] As in the previous embodiment, the drive sys- 
tem for the feed mechanism includes a geared motor 3 
of which the output shaft is connected to a large gear 
1 5 through a crank 9 and a connecting rod 1 3, and the 
large gear 1 5 is meshed with a small gear 1 9. The small 



gear 19 has an output shaft to which the yoke 41 is se- 
cured so that the yoke 41 is capable of achieving a re- 
ciprocating angular movement within a predetermined 
angular range (e.g., ±120*) about the center axis of the 

5 output shaft. 

[0044] The operational relationship between the drive 
system and the feed mechanism 31 will be explained 
below with reference to Fig. 7. It is assumed that the 
rotation of the crank 9 causes a swinging movement of 

10 the large gear 15 within a range of ±60° and, hence, a 
swinging movement of the small gear 1 9 within a range 
of +1 20°. This means that the yoke 41 connected to the 
small gear 19 achieves a swinging movement within a 
range of ±120°, so that the cord passage 37 also 

* 5 achieves a swinging movement within a range of ±1 20° 
along the outer peripheral surface of the core 1. As a 
result, the guide rollers 49 serve to adhere the carcass 
cord Ca onto the outer peripheral surface of the core 1 
over substantially the entirety of the angular range of 
20 ±120°. 

[0045] Fig. 8 shows a cam mechanism which has 
been designed in view of the structure and operation of 
a press mechanism to be more fully described herein- 
after, in order that the feed mechanism 31 performs its 

25 operation smoothly and positively, without the risk of its 
interference with the press mechanism. 
[0046] The cam mechanism is generally the same as 
that shown in Fig. 5, but modified so that the cam groove 
45 of the stationary cam plate 43 has radially inner end 

30 portions 45a which are enlarged to have an increased 
width. The cam plate 43 is further provided with cams 
51 which are arranged adjacent to the respective end 
portions 45a. Each cam 51 is in the form of a vertically 
elongate eyebrow, and has an intermediate portion 

35 where it is rotatably supported on the cam plate 43 on 
the outer side of the end region 45a, i.e., on that side of 
the cam groove 45 which is remote from the core 1 . The 
cam 51 is resiliently biased by a spring, not shown, and 
thereby normally assumes an inclined position in which 

40 the cam 51 extends obliquely with its lower end situated 
close to the cam groove 45. The cam 51 has an outer 
peripheral surface, which can be engaged by an auxil- 
iary cam follower 53. The auxiliary cam follower 53 is 
arranged at the distal end of an intermediate branch por- 

45 tion of the arm 35 in the feed mechanism 31. 

[0047] With the above-mentioned arrangement of the 
cam mechanism, the cam follower 47 is guided by and 
moved downwards along the cam groove 45 to reach 
the enlarged end portion 45a. On this occasion, as par- 

50 ticularly shown in Fig. 9a, the auxiliary cam follower 53 
in the vicinity of the enlarged end portion 45a is engaged 
with, and guided by the cam 51 on its side adjacent to 
the cam. groove 45. As a result, the cam follower 47 in 
the cam groove 45 is moved along the inner periphery 

55 of the enlarged end portion 45a, thereby maintaining the 
operation of the guide rollers 49 in which the carcass 
cord is adhered onto the outer peripheral surface of the 
core 1 . 
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[0048] When, on the other hand, the cam follower 47 
is moved upwards from the bottom of the enlarged end 
portion 45a of the cam groove 45, the cam 51 returns to 
the normal inclined position by the operation of the 
spring, thereby causing the auxiliary cam follower 53 to 
be moved along, and guided by the surface of the cam 
51 on its side which is remote from the cam groove 45, 
as shown in Fig. 9b. As a result, the cam follower 47 in 
the cam groove 45 is moved upwards along the outer 
periphery of the cam groove 45, thereby lifting the guide 
rollers 49 from the outer peripheral surface of the core 
1 by a distance which corresponds to the width of the 
enlarged .end portion 45a, during which the adhering of 
the carcass cord is not performed. 
[0049] In order to ensure that the guide rollers 49 are 
positively lifted from the outer peripheral surface of the 
core 1 , it may be necessary to limit the operation of the 
spring means 39 explained with reference to Fig. 6, so 
as to prevent the front portion 35a of the arm 35 from 
being folded in excess of a predetermined angle about 
the hinge 35b. 

[0050] The details of the press mechanism 7 is shown 
in Fig. 10, which is disposed on each side of the core 1 . 
The illustrated press mechanism 7 can be applied to any 
one of the feed mechanisms 5, 31 explained above. In 
Fig. 10, reference numeral 55 designates a base plate 
for supporting the major components of the press mech- 
anism 7. The base plate 55 is rotatably supported, at its 
rear end portion which is situated remote from the core 
1, on a stationary member 59 by a pivot 57 which ex- 
tends in a direction perpendicular to the center axis of 
the core 1 . The arrangement is such that the front end 
portion of the base plate 55 is capable of swinging in the 
indexing direction A of the core 1, within a substantially 
horizontal plane as shown in Fig. 1 0. On the other hand, 
the base plate 55 is prevented from swinging in a direc- 
tion opposite to the indexing direction A, for example by 
a stopper, not shown. 

[0051] A rod 61 is supported on the base plate 55 
through a bearing 63, and is preferably prevented from 
rotation about its own axis. The rod 61 is movable in the 
advancing and the retracting directions, and urged in the 
retracting direction by, e.g. a coil spring 65. The rod 61 
has a distal end which is provided with a generally cy- 
lindrical press head 67 in which a pin 69 is urged in the 
advancing direction by a spring, not shown. 
[0052] The rod 61 and the pin 69 are preferably ar- 
ranged so that the axis of the rod 61 is off -centered from 
the axis of the pin 69 in the indexing direction A of the 
core 1 . The press head 67 has a shoulder portion at its 
rear end, which is preferably rounded on its side oppo- 
site to the indexing direction A of the core 1 . 
[0053] In order to positively advance and retract the 
press head 67 and the pin 69 whenever necessary, the 
rear end of the rod 61 is provided with a cam follower 
71 which is in contact with the peripheral surface of a 
cam 73. The cam 73 has a shaft 73a which is connected, 
for example, to the output shaft of the geared motor 3 



through the.crank 9 and the universal joints 1 1 , as shown 
in Fig. 1 . The drive shaft 73a of the cam 73 is supported 
on the stationary member by a bearing, not shown, so 
as to maintain the cam 73 in position. 

s [0054] The cam 73 serves to urge the rod 61 through 
the cam follower 71, so as to move the press head 67 
and the pin 69 in the advancing direction. On this occa- 
sion, as an initial stage, the pin 69 is brought into abut- 
ment against a side surface of the core 1 . Subsequently, 

to the press head 67 is further advanced with respect to 
the pin 69, until the distal end surface of the press head 
67 is also brought into abutment against the side surface 
of the core 1 . 

[0055] Such function of the cam 73 should be 

is achieved not only before the swing movement of the 
base plate 55 as shown in Fig. 10, but also during and 
after the swing movement. Therefore, the cam 73 is 
made to have a sufficient thickness to that the cam fol- 
lower 71 can be always maintained in contact with the 

20 surface of the cam 73 even when the cam follower 71 
is moved relative to the cam 73 in its thickness direction 
due to the swing motion of the base plate 55. 
[0056] The press head 67 of the press mechanism 7 
is brought into abutment with the side surface of the core 

25 1 as explained above, primarily for the purpose of en- 
. suring that the substantially U-shaped turn-up portion of 
the carcass cord Ca fed by the swinging feed mecha- 
nism 5 is positively adhered onto the outer peripheral 
surface of the core 1 . However, depending on the kind 

30 of rubber such as inner liner rubber coated on the outer 
peripheral surface of the core 1, and coating rubber of 
the carcass cord Ca, etc., there may be instances in 
which the rubber-coated carcass cord cannot be ad- 
hered onto the inner liner rubber with a sufficient 

35 strength, solely by the pressure from the press head 67. 
In view of such possibility, it is preferred that the press - 
head 67 is subjected to a preliminary heating by an ex- 
ternal, stationary heating means, e.g., a far-infrared ra- 
diation heater, so as to positively improve the adhering 

40 force of the rubber-coated carcass cord to the inner liner 
rubber. The external heating device also serves to avoid 
an excessive heating of the pin 69 around which the 
turn-up portion of the carcass cord Ca is temporarily 
wound, and to prevent damages to the wiring. 

45 [0057] When the core 1 is subjected to an indexing 
movement, with the pin 69 alone, or the pin 69 and the 
press head 67 in abutment against the side portion of 
the core, the base plate 55 is caused to swing about the 
pivot 57 in the indexing direction A, together with the pin 

50 69 and the press head 67. After completion of such 
swinging movement or, more accurately, after finishing 
the operation of the press head 67 and the pin 69 fol- 
lowing the swinging movement of the base plate 55, the 
base plate 55 is returned to the initial position as shown 

55 in Fig. 10. To this end, the press head 67 and the pin 69 
are moved away from the outer peripheral surface of the 
core 1, and the base plate 55 is returned by a return 
spring exerting a relatively small force which does not 
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hinder the swinging movement of the base plate 55, to 
a limit position where the base plate 55 is brought into 
abutment against a stopper. Alternatively, as shown in 
Fig. 1 2, the base plate 55 may be positively pushed back 
a cam 77 which operates synchronously with the oper- 
ation of the cam 73 and, hence, with the operation of the 
press head 67 and the pin 69 as shown in Fig. 1 2. In the 
latter case, the shaft 73a of the cam 73 for operating the 
rod 61 may be connected to a shaft 77a through a pair 
of gears 79, with the shaft 77a connected to the cam 77 
through" a pair of bevel gears 81 . 

[0058] In operation, the press mechanism 7 having a 
structure as described above functions as follows. 
[0059] As explained above, the carcass cord Ca fed 
from the cord passage 21 or 37 is arranged so as to 
extend linearly from one end to the other end of the core 
1 with respect to the meridian direction, and vice versa, 
under the operation of the feed mechanism as shown in 
Fig. 1 or 5. On such occasion, the substantially U- 
shaped lurn-up portions of the carcass cord Ca formed 
at the respective ends of the core 1 are adhered onto 
the outer peripheral surface of the core 1 based on the 
circumferential indexing operation of the core 1 . In order 
to correctly carry out the adhering of the turn-up portions 
in a positive and reliable manner, after the carcass cord 
Ca fed from the cord passage 21 has reached one end 
of the core 1 with respect to the meridian direction, as 
shown in Figs. 1 3a and 1 3b, the cam 73 is operated so 
that the press head 67 and the pin 69 assuming their 
retracted position as shown in Fig. 14a are advanced to 
the position shown in Fig. 14b in which the pin 69 is 
brought into abutment against the outer peripheral sur- 
face of the core 1. 

[0060] The advanced state of the press head 67 and 
the pin 69 is shown in Figs. 15b and 15b which are sim- 
ilar to Fig. 1 3a and 1 3b, and from which it can be appre- 
ciated that the carcass cord Ca is arranged so as to ex- 
tend between the rod 61 and the pin 69 which are offset 
relative to each other. 

[0061] Subsequently, the cord passage 21 is subject- 
ed to a return movement through the back side of the 
advanced press head 67, along substantially the same 
path as the forward path, and the carcass cord Ca fed 
along with the return movement of the cord passage 21 
is caused to slide on the rounded shoulder of the press 
head 67. As a result, a substantially U-shaped turn-up 
portion is formed on the carcass cord Ca as shown in 
Fig. 1 6, wh ich is wound about, and supported by the pin 
69. 

[0062] When the carcass cord Ca is wound about the 
pin 69, the carcass cord Ca is arranged on the outer 
peripheral surface of the core 1 by the feed mechanism 
31 shown in Fig. 5 while being subjected to the adhering 
by the guide rollers 49. In this instance, during the for- 
ward movement of the guide rollers 49, for example : the 
arrangement of the carcass cord Ca is carried out by 
allowing the guide rollers 49 to abut with, or come suf- 
ficiently close to the outer peripheral surface of the core 



1 as shown in Fig. 17a, until one end of the core with 
respect to the meridian direction is reached under the 
operation of the cam groove 45 described above with 
reference to Fig. 9a. Also, during the return movement 

5 of the guide rollers 49 after the pin 69 has been brought 
into abutment with the outer peripheral surface of the 
core 1, as shown in Fig. 17b, the arrangement of the 
carcass cord Ca is carried out by moving the guide roll- 
ers 49 through the back side of the press head 67, as 

io shown in Fig. 17c, based on the operation of the cam 
groove 45 descried with reference to Fig. 9b, thereby 
causing the turn-up portion of the carcass cord Ca to be 
wound about the pin 69 as shown in Fig. 16, under the 
operation of the rounded shoulder of the press head 67. 

is [0063] Therefore, irrespective of whether use is made 
of the feed mechanisms shown in Fig. 1 or the one 
shown in Fig. 5, the turn-up portion of the carcass cord 
Ca is wound on the pin 69 in essentially the same man- 
ner. 

20 [0064] The. above-mentioned successive steps are 
schematically shown in Figs. 1 8a, 1 8b and 1 8c. The car- 
cass cord Ca fed from the cord passage 37 is- suitably 
adhered on the outer peripheral surface of the core 1 by 
any one of the guide rollers 49 forming a pair, which are 

25 opposed to each other with the carcass cord Ca inter- 
posed therebetween. In Figs. 18a, 18b and 18c, refer- 
ence numeral 83 designates a bead cord preliminarily 
arranged on each side portion of the core 1 . 
[0065] In the feed mechanism 31 shown in Fig. 5, a 

30 subsequent return movement of the guide rollers 49 is 
performed while they are maintained in contact with the 
outer peripheral surface of the core 1 , as shown in Fig. 
17d, under the operation of the cam groove 45. This en- 
sures that the fed carcass cord Ca is sufficiently adhered 

35 to the outer peripheral surface of the core 1 . 

[0066] As descried above, after the carcass cord Ca 
has been wound about the pin 69, the cam 73 causes a 
further advancing movement of the press head 67, 
which may or may not be preliminarily heated, against 

40 the spring force of a compression spring 68a for the pin 
69, so that the distal end surface of the press head 67, 
in addition to the pin 69, is brought into abutment against 
the outer peripheral surface of the core 1 . 
[0067] With reference to Figs. 19a and 1 9b, it can be 

45 seen that the press head 67 is brought into abutment 
against the outer peripheral surface of the core 1 as de- 
scribed above, together with the turn-up portion of the 
carcass cord Ca which is wound about the pin 69 : and 
the abutment is achieved with a sufficiently large force, 

50 thereby subjecting the turn-up portion of the carcass 
cord to the desired adhering onto the outer peripheral 
surface of the core. 

[0068]. In order to ensure such a adhering of the turn- 
up portion of the carcass cord by the press head 67, and 
55 to sufficiently eliminate possible disorder of the cord, 
etc., due to the subsequent retracting motions of the 
cord passage 21 . it is preferred that the pressure applied 
from the press head 67 to the cord as described above 
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is maintained until the indexing operation of the core 1 
has been completed for the purpose of securing the re- 
turning path of the cord passage 21 . Accordingly, in the 
illustrated embodiment, the core 1 is subjected to a pre- 
determined amount of indexing operation with the press 
head 67 and the pin 69 in abutment against the core 1, 
as shown in Fig. 14a. In this instance, the press head 
67 and the pin 69 are in contact with the outer peripheral 
surface of the core with a large friction force. Thus, the 
core 1 during the indexing movement causes the base 
plate 55, together with the press head 67 and the pin 69 
supported thereon, to swing about the pivot 57 in the 
indexing direction A by an amount which corresponds 
to the indexing amount of the core 1 , as shown by arrow 
B in Fig. 10. 

[0069] There is shown, in Figs. 20a and 20b, the state 
in which the indexing movement of the core 1 has been 
completed. The indexing movement of the core 1 se- 
cures the retracting path, which is spaced by a prede- 
termined distance from the forward path, of the cord 
passage 21 which always performs the reciprocating 
movement at a predetermined position. 
[0070] Subsequently, the cord passage 21 undergoes 
the retracting movement as shown in Figs. 21a and 21 b, 
and the same process steps as those explained above 
are repeated at the position where the retracting move- 
ment has been completed. 

[0071] On the other hand after the desired adhering 
operation with respect to one turn-up portion of the car- 
cass cord has been completed by the press mechanism 
7, the cam 73 is operated so that the press head 67 and 
the pin 69 are returned to their initial positions shown in 
Fig. 14a, the cam 77 is operated so that the base plate 
55 is caused to swing back to the initial position. The 
press mechanism 7 now assumes a standby position 
and is ready to perform a next adhering operation. 
[0072] The above description is for a case in which 
the core 1 is indexed after the press head 67 and the 
pin 69 have been brought into abutment against the out- 
er peripheral surface of the core, as shown in Fig. 19a 
and 19b. However, the indexing operation may be car- 
ried out in a condition wherein it is only the pin 69 that 
is in abutment against the outer peripheral surface of 
the core 1, as shown in Figs. 15a and 15b. In the latter 
case : the retracting path of the cord passage 21 is en- 
sured in its earlier stages as compared to the former 
case : so that the cord passage 21 performs the retract- 
ing movement with an earlier timing, thereby reducing 
its cycle time. Moreover, the latter case does not require 
offsetting between the axis of the rod 61 of the press 
mechanism 7 relative to the axis of the pin 69, and it is 
possible to form the shoulder portion at the rear end of 
the press head 67 as a rounded shoulder, which still al- 
lows the turn-up portion of the carcass cord Ca to be 
wound about the pin 69. . 

[0073] The entire arrangement of the apparatus ac- 
cording to the present invention is shown in Figs. 22-24, 
which incorporates the basic constructions of the above- 



mentioned mechanisms. The core 1 can be subjected 
to indexing movement by a predetermined angle at one 
time by connecting, for example, a supporting shaft 85 
of the core 1 to a servomotor 89 through a detachable 

s coupling 87, as shown in Fig. 22. Also, in order to carry 
out preceding or succeeding process steps, the core 1 
is arranged so that it is movable horizontally, together 
with the swinging feed mechanism 93 and the press 
mechanism 95, etc., in a direction perpendicular to the 

10 sheet by the operation of a linear guide device 91 with 
the coupling 87 detached. 

[0074] The drive system for the feed mechanism 93 
can be constructed by connecting the output shaft of the 
geared gear 3, which is arranged on a base frame 97, 

15 to the large gear 15 through the crank 9 and the con- 
necting rod 19, and by connecting the small gear 19 in 
mesh with the large gear 15 to the arm 17. With such a 
drive system, the arm 1 7 can be operated as is the case 
with that shown in Fig. 1 . 

20 [0075] On the other hand, the drive system for the 
press mechanism 95 differs slightly from the above- 
mentioned system in that the drive path is free from uni- 
versal joints 11 . Thus, the geared motor 3 is connected 
to the cam 73 through a drive path which is comprised 

25 of a gear 99 secured to the output shaft of the geared 
motor 3, a gear 101 meshed with the gear 99, a pulley 
103 connected to the gear 101, a pulley 107 connected 
to the driving shaft 73a of the cam 73, and an endless 
belt 105 passed over the pulleys 103 and 107. The pul- 

30 leys 1 03, 1 07 and the endless belt 1 05 may be replaced 
with sprockets and chain, respectively. 
[0076] As shown in Figs. 24a and 24b, the feed mech- 
anism 93 includes a cord feeding portion which is con- 
structed as follows. The arm 1 7 of the feed mechanism 

35 93 js rotatably supported on a stand 1 09 and has a distal 
end which is provided with a cord passage 11 3 through 
a block 1 1 1 . A pair of guide rollers 1 1 7 are arranged on 
both sides of the distal end 1 1 5 of the cord passage 1 1 3. 
The cord passage 113 is urged downwards by a spring 

40 means 1 1 9 which is arranged in the block 111. The block 
111 has front and rear portions which are provided with 
cam followers 121,1 23, respectively. These cam follow- 
ers 121, 123 are engaged with cam grooves 129, 131 
which are formed in stationary cam plates 125, 127, re- 

45 spectively. The block 11 1 also has an intermediate por- 
tion which is provided with a bracket 133 for supporting 
a cord guide member 135. The cord guide member 1 35 
is provided with a roller 1 37 which is engaged with the 
outer peripheral surface of the cam plate 125. The 

50 spring means 1 1 9 serves to normally urge the guide roll- 
ers 117 into abutment against the outer peripheral sur- 
face of the core 1 . The cam 1 ol lowers 121, 123 and the 
roller 137 allow the block 111 and, hence, the cord pas- 
sage 115 to be accurately moved in a desired manner. 

55 [0077] It can be appreciated from the foregoing de- 
scription that the present invention provides an im- 
proved apparatus which is simple and compact in struc- 
ture and operable an a high speed. The apparatus is 
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featured by a swinging feed mechanism and press 
mechanism which can be smoothly operated ensuring 
that the carcass cord is fed and applied onto the outer 
peripheral surface of the core so that the turn-up portion 
of the carcass cord can be adhered on the outer periph- s 
era! surface of the core in a reliable manner without oc- 
currence of disorders. 

[0078] While the present invention has been de- 
scribed above with reference to specific embodiments, 
they were presented by way of examples only and var- io 
ious changes and modifications may be made without 
departing from the scope of the invention as defined by 
the appended claims. 



Claims 

1 . An apparatus for producing tires, wherein a carcass 
layer is formed by continuously feeding a carcass 
cord from a cord passage and applying the carcass 20 
cord over an outer peripheral surface of a substan- 
tially toroidal core so as to extend in a meridian di- 
rection of the core while the core is subjected to an 
indexing movement in its circumferential direction, 
said apparatus comprising: 2s 

a feed mechanism for causing a reciprocating 
movement of said cord passage in said merid- 
ian direction of the core, said feed mechanism 
including a swing arm having a distal end which 30 
supports said cord passage; and 
a press mechanism including a pin about which 
said carcass cord is supported at a turn-up po- 
sition of the reciprocating movement of said 
cord passage, and which can be moved into 35 
abutment with said core, and a press head 
which can be advanced relative to the pin, for 
pressing a loop portion of said carcass cord to 
said core, said press mechanism being ar- 
ranged so that it can be swung in said indexing 40 
direction along with the indexing movement of 
the core, and returned to its initial position after 
said pin has been separated from said core. 

2. The apparatus according to claim 1 , wherein said 45 
feed mechanism and said press mechanism are 
connected to a common drive motor. 

3. The apparatus according to claim 1, wherein at 
least one guide roller is arranged adjacent to said so 
cord passage, lor guiding said carcass cord fed 
from said cord passage. 

4. The apparatus according to claim 1, wherein said 
feed mechanism causes the reciprocating move- ss 
ment of the cord passage at a position which is 
spaced from an outer peripheral surface of the core. 



5. The apparatus according to claim 4, further com- 
prising a guide plate for guiding the carcass cord 
fed from the cord passage to the outer peripheral 
surface of the core. 

6. The apparatus according to claim 1 , wherein said 
feed mechanism causes the reciprocating move- 
ment of the cord passage at a position which is 
close to outer peripheral surface of the core, and 
feeds the carcass cord from the cord passage while 
applying the carcass cord onto the outer peripheral 
surface of the core. 

7. The apparatus according to claim 1 , wherein said 
arm of the feed mechanism is engaged with a cam 
groove so as to define a reciprocating path of the 
cord passage. 

8. The apparatus according to claim 1 , wherein said 
arm of the feed mechanism is a crank-shaped arm 
which defines a reciprocating path of the cord pas- 
sage as a distance between a center of rotation of 
the arm and the cord passage at the distal end of 
the arm. 

9. The apparatus according to claim 1, wherein the 
feed mechanism is connected to a drive motor 
through a drive system including a first gear which 
can be reciprocated within a predetermined angular 
range, and a second gear meshed with the first 
gear 

10. The apparatus according to claim 9, wherein said 
first gear is connected to said drive motor through 
a crank and a connecting rod. 

11. The apparatus according to claim 9, wherein the 
feed mechanism is provided with a yoke for con- 
necting said arm with said second gear and thereby 
causing the reciprocating movement of the cord 
passage. 

12. The apparatus according to claim 1, wherein the 
press mechanism comprises a base plate to which 
said pin and said press head are attached, a sta- 
tionary member for rotatably supporting said base 
plate through a pivot which is directed perpendicu- 
larly to a center axis of said core, and a returning 
means for returning said base plate to its initial po- 
sition after it has been swung in the indexing direc- 
tion of the core. 

13. The apparatus according to claim 12, wherein the 
press mechanism comprises a rod which can be ad- 
vanced and retracted with respect to the core, said 
rod being disposed on said base plate and normally 
biased in the retracting direction, and having a distal 
end on which said press head is provided, and said 
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pin being disposed in said press head so as to be 
urged in the advancing direction thereof. 

14. The apparatus -according to claim 13, wherein a 
drive motor for the press mechanism has an output $ 
shaft provided with a cam which is in abutment 
against a rear end of said rod for advancing said 
rod. 

15. A method for producing tires, wherein a carcass lay- io 
er is formed by continuously feeding a carcass cord 
from a cord passage and applying the carcass cord 

• over an outer peripheral surface of a substantially 
toroidal core so as to extend in a meridian direction 
of the core while the core is subjected to an indexing is 
movement in its circumferential direction, said 
method comprising the steps of: 

arranging said carcass cord so as to extend lin- 
early from one end to the other end of said core 20 
with respect to a meridian direction of said core, 
and vice versa, under the operation of a feed 
mechanism which is capable of achieving a re- 
ciprocating movement; 

winding a turn-up portion of said carcass cord 2s 
on a pin at said end of the core and subsequent- 
ly adhering said turn-up portion onto said core 
by a press head which can be advanced rela- 
tive to said pin. 

30 

1 6. The method according to claim 1 5, wherein said in- 
dexing movement of the core is carried out with said 
press head advanced relative to the pin, while mov- 
ing said press head in the same direction as said 
core. 35 

17. The method according to claim 15, wherein said in- 
dexing movement of the core is carried out while 
moving said pin in the same direction as said core 
before formation of said turn-up portion of the car- 40 
cass cord, said turn-up portion being formed after 
completion of said indexing movement of the core. 

18. The method according to claim 15, wherein other 

tire component members are applied onto said car- 45 
cass layer. 



so 
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